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(54) MOBILE COMMUNICATION TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile communication terminal 
used for a mobile communication system where base stations each 
covering a large cell and base stations each covering a small cell are 
intermingled and the number of base station connection times is allowed 
to decrease to the utmost so as to suppress the current consumption. 
SOLUTION: The mobile communication terminal of this invention tries to 
make connection to a base station covering a large cell with priority 
among the base stations other than a base station to which the mobile 
communication terminal is connected at present when the mobile 
communication terminal detects that the quality of a signal received 
from the base station to which the mobile communication terminal is 
connected at present is deteriorated more than prescribed and that the 
operation is in standby mode. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Mobile communication terminal equipment comprising: 

It is used for a mobile communication system provided with a base station which consists of the 2nd base 
station that covers area smaller than area which transmits a signal whose output is smaller than a signal which 
the 1st base station and this 1st base station transmit, and said 1st base station covers, A detection means to 
await and to detect that it is either a state or a talk state in mobile communication terminal equipment which 
carries out wireless connection to either among said 1st base station and said 2nd base station when quality of 
an input signal from a base station under connection gets worse than a predetermined value. 

A control means which will try only connection with said 1st base station among base stations other than a base 
station under said connection if quality of an input signal from a base station under connection gets worse than 
a predetermined value, and it awaits by this detection means and it detects that it is a state. 

[Claim 2]quality of an input signal from a base station under connection getting worse than a predetermined 
value, and said control means. The mobile communication terminal equipment according to claim 1 which will be 
base stations other than a base station under said connection, and will be characterized by said 1st base station, 
said 2nd base station, or not changing but trying connection with the best base station of receiving quality if said 
detection means detects that it is a talk state. 

[Claim 3]The mobile communication terminal equipment according to claim 1 characterized by operating said 
detection means and said control means when it is detected that time after connection processing with a base 
station is completed until quality of an input signal from a base station under this connection reaches below a 
predetermined value is less than the beforehand fixed time. 

[Claim 4]The mobile communication terminal equipment according to claim 1 characterized by operating said 
detection means and said control means when the number of times linked to a new base station is counted and 
this counted value turns into a predetermined value between a certain fixed time, after connection processing 
with a base station is completed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the mobile communication terminal equipment which makes it 
possible to improve connection processing of a base station and to suppress battery exhaustion in mobile 
communication terminal equipment. 
[0002] 

[Description of the Prior Art]Although generally communicated with a mobile communication system by carrying 
out wireless connection of the mobile communication terminal equipment to one of two or more base stations in 
a system, In order especially to lessen the break of a communication interface with a Japanese PHS system, It 
has the small cell base station which takes out the electric wave of an output smaller than the output of the 
electric wave of a large cell base station as laps with the area which this large cell base station covers, and 
covers small area with the large cell base station which takes out a strong electric wave in a base station, and 
covers large area. 

[0003]In order to avoid interference with the electric wave of a large cell base station, and the electric wave of a 
small cell base station in the place with which an area zone laps, both electric wave is changing the time slot on 
the same frequency. 

[0004]And by choosing the base station where an electric wave is stronger, and connecting in a large ceH and a 
small cell base station, mobile communication terminal equipment performed the handover suitably, and enabled 
the telephone call under movement. 

[0005]If this conventional system is explained using drawing 7 , the receiving level of the base station under 
connection will be supervised periodically (Step 500), and it will be judged whether it became below a threshold 
with this receiving level (Step 502). If it is more than a threshold, will repeat receiving level surveillance, but. 
When it becomes below a threshold, in order to choose a new connection destination, a base station is searched 
(Step 504) and it is checked whether the receiving level of the base station which determined and (Step 506) 
determined the base station of the maximum level based on the search result is stable within predetermined 
time (Step 508). If stable and the receiving level of the determined base station is stable although base station 
searching is newly redone, connection processing with the base station will be performed (Step 510). 
[0006]The case where mobile communication terminal equipment moves the place of the arrangement 
configuration of a cell like drawing 3 in the between from alpha to beta is assumed using this method. In this 
figure, a small letter expresses a small cell base station, and a capital letter expresses a large cell base station. 
[0007]In this case, since there is a place which passes also through the inside of a small cell base station when 
mobile communication terminal equipment has passed through the inside of large cell base station area, 
connection switching may be frequently made a small cell base station and a large cell base station as a stronger 
base station of an electric wave. 

[0008]therefore, if it is alike and is based on this conventional connection type, it will become connection called 
a->A->b->A->c->B->d->B->e, and eight connecting operation will be performed after communication with the 
base station a. In order for usual to await one connecting operation including operation of the synthesizer for a 
peripheral base station search and to consume current compared with operation, the more there is much base 
station connecting operation, the consumed electric current becomes large and, the more the cell rice cake of 
mobile communication terminal equipment worsens. 
[0009] 

[Problem(s) to be Solved by the Invention]In the mobile communication terminal equipment used for the mobile 
communication system with which a large cell base station and a small cell base station are intermingled like 

i n the conventional method which gives priority to the base station which emits the good electric wave of 
receiving quality like before, and connects, as a result of a base station connection change occurring frequently, 
there was a problem that the consumed electric current became large and cell rice cake worsened. 
[0010]Then, in the mobile communication terminal equipment used for the mobile communication system with 
which a large cell base station and a small cell base station are intermingled, an object of this invention is to 



provide the mobile communication terminal equipment which can stop the consumed electric current by reducing 

base station connection processing frequency as much as possible. 

[0011] 

[Means for Solving the Problem]This invention will attain the above-mentioned purpose by giving priority to and 
trying connection with a large cell base station among base stations other than a base station under said 
connection, if it detects that quality of an input signal from a base station under connection gets worse than a 
predetermined value, and awaits, and is a state. 
[0012] 

[Embodiment of the Invention]The lineblock diagram of the mobile communication terminal equipment concerning 
an embodiment of the invention is shown in drawing 1 . 

[001 3]A terminal comprises the wireless section 1, the modulation part 2, TDMA section 3, the coding part 4, the 
control section 5, the storage parts store 6, and the power supply section 7. 

[0014]It gets down from a base station, and it is received by the antenna 11, a signal is inputted into the receive 
section 13 through the switch 12, the local signal from the synthesizer 14 is supplied, and frequency conversion 
is carried out. The intensity of the received signal is detected by the RSSI primary detecting element 16, and is 
supplied to the control section 5. It restores to the input signal by which frequency conversion was carried out 
in the digital demodulation circuit 21. The signal to which it restored returns the signal of the letter of a burst to 
a continuous ringing by the TDMA decoder 31. A continuous ringing is decrypted in ADPCM-CODEC41 and 
changed into a PCM signal. A PCM signal is further decrypted in PCM-CODEC42, it becomes an analog signal, 
and this is outputted from the loudspeaker 44. 

[0015]On the other hand, after the analog signal inputted from the microphone 45 is changed into a PCM signal 
in PCM-CODEC42, it is coded by ADPCM-CODEC41 . The ADPCM-code-ized signal is changed into the signal 
of the letter of a burst with the TDMA encoder 32. A burst signal is modulated in the digital signal modulation 
circuit 22. By the local signal from the synthesizer 14, the modulated signal is changed into a high frequency 
signal, and after being amplified, it is transmitted through the switch 12 and the antenna 11 in the transmission 
section 15. 

[0016]The power supply section 7 comprises the power supply circuit 72 for carrying out voltage conversion of 
the battery output to the battery 71, and supplies the power supply by which voltage conversion was carried out 
to each part. 

[0017]As a function concerning this invention, the control section 5 is awaited and has the mode primary 
detecting element 501 and the large cell base station priority connection treating part 502. 

[0018]The final controlling element 51, LCD52, the sounder 53, the vibrator unit 54, and the storage parts store 
6 are connected to the control section 5. 

[0019]It is the point which prevented increase of the consumed electric current by going to see a small cell by 
awaiting the feature of this embodiment at the time when the base station which constitutes a large cell is given 
priority to and searched and the base station of a large cell cannot be caught as did not carry out base station 
searching frequently. 

[0020]At the time of a telephone call, the best base station of receiving quality is chosen like before that priority 
should be given to telephone speech quality. This example of control is shown in drawing 2 . 

[0021]In drawin g 2, mobile communication terminal equipment receives the connected control signal from a base 
station intermittently, the RSSI primary detecting element 16 detects the level of an input signal as the receiving 
quality, and this is supervised (Step 100). It checks whether it has become below the threshold decided 
beforehand (Step 102), and if a receiving level is more than a threshold, it will continue receiving level 
surveillance. When awaiting, judging whether it is the mode, awaiting, when a receiving level becomes below a 
threshold (Step 104), and not having become the mode (i.e., when it is in talk mode or message communication 
mode), the conventional base station connection processing is started (Step 106). It awaits, and when it is the 
mode, the large cell base station priority search which is a search of this embodiment is started (Step 108). 
[0022]Large cell base-station-searching processing searchs the base station of a large cell first at Step 110. It 
can judge with the value (for example, is the number even number or odd?) of the specific beam of CS-ID with 
which whether they are a large cell base station or a small cell base station identifies a base station. When the 
signal from a large cell base station cannot be received at Step 110, the usual base station connection 
processing is performed (Step 112). 

[0023]On the other hand, the signal from a large cell base station can be received, and it is judged whether a 
receiving level is larger than the predetermined value decided beforehand (Step 114). When the large cell base 
station where the receiving level is larger than a predetermined value exists, When it supervises whether the 
channel (time slot) of the large cell base station which chose the large cell base station with the before long 
most sufficient receiving quality, and was chosen further is used and there is an empty channel of a large cell 
base station, the receiving level within predetermined time is supervised (Step 116). When this receiving level is 
stable, connection processing with the selected large cell base station is performed (Step 118). 



[0024]At Steps 114 and 116. [ whether the level of the input signal from a large cell base station is small, and ] 
When the signal from the base station which there is no empty channel of the signal from the base station which 
the receiving level once chose above the reference value, or was once chosen is not stable, it returns to Step 
112, and the usual base station connection processing is performed. 

[0025]By the above-mentioned control, the case where mobile communication terminal equipment moves from 
alpha to beta in a field like drawing 3 is considered. Here, a small letter expresses a small cell base station, and 
the capital letter expresses the large cell base station. 

[0026]When mobile communication terminal equipment goes into the portion with which the area of the large cell 
base station A and the area of the small cell base station lapped first, since it is a far position, the signal from a 
large cell base station becomes small from the base station A. As a result, it connects with the small cell base 
station a by the usual base station connection processing of Step 112. 

[0027]Even after mobile communication terminal equipment connects with the small cell base station a, the 
receiving level of a control signal is supervised succeedingly, and when this receiving level becomes smaller than 
a predetermined value, Steps 102-118 are controlled. In the case of the example of drawing 3 , when located in 
the fringe area of the area of the small cell base station a, it connects with the large cell base station A. 
[0028]Next, considering the case where mobile communication terminal equipment goes into the area at which 
the area of the large cell base station A and the area of the small cell base station b cross, in a conventional 
system. Since it was a method which chooses the base station of a better receiving level when the signal from 
the base station A under connection became smaller than a threshold, the small cell base station b might be 
chosen. 

[0029]However, if it is the mode at all, it awaiting, and choosing the large cell base station A in this embodiment, 
is continued. Therefore, the control management for the handover to the small cell base station b is omitted 
from the large cell base station A, and power consumption can be reduced. 

[0030]When a terminal unit goes into the area of the small cell base station c similarly, in the former. To there 
being a case linked to the small cell base station c, in this embodiment. As long as the receiving level from the 
large cell base station A is beyond a predetermined value in Step 110, when the received signal level from the 
large cell base station B consists [ whether connection with the large cell base station A is continued, and ] of it 
from the large cell base station A, connection with B is newly made. If the signal from the large cell base station 
more than a predetermined level value is received at all even if the signal level from the small cell base station 
expressed with the small letter becomes the same more greatly than the signal level from a large cell base 
station in the following, catching a large cell base station is continued. 

[0031]Thus, to having repeated a->A->b->A->c->B->d->B~>e and a handover, by this embodiment, it will be 
called a->A->B->e and the processing frequency of a handover becomes fewer at the former. 
[0032] Drawing 4 is a figure showing the difference in the consumed electric current by the base station 
selection at the time of a moving terminal device moving from alpha to beta of drawing 3 . In drawing 4 , the 
consumed electric current at the time of base station connection processing assumes that they are n times of 
the current I required for awaiting, and is taken as nl (A). Time which one base station connection processing 
takes is made into S seconds, and the transit time from alpha to beta is assumed to be 50 times for time S 
seconds which one base station connection processing takes. Furthermore, it is assumed here that it is n= 2. 
[0033]In the conventional method, in order to perform eight connection processings, compared with the case 
where connection processing is not performed at all, 8S/50S, i.e., the 16% part consumed electric current, 
increases. On the other hand, in this invention, in order to perform four connection processings, compared with 
the case where connection processing is not performed at all, it ends according to increase of 4S/50S, i.e., 8% of 
consumed electric current Therefore, since the number of times of base station connection becomes fewer 
compared with the former in this invention, the consumed electric current which base station connection 
processing takes decreases. In a terminal unit with the larger consumed electric current which one base station 
connection processing takes especially, the reduction effect of the consumed electric current of this 
embodiment becomes large. Also when moving the place where many small cell base stations exist, the reduction 
effect of the consumed electric current of this embodiment becomes large. 

[0034]moreover — awaiting in this embodiment — except the time — for example, the time of a telephone call - 
- a large cell and a small cell — it is considered as processing linked to the good base station of the related 
best receiving quality. By this, it awaits, sometimes, current consumption is held down, and the effect that the 
stable telephone speech quality is securable is acquired at the time of a telephone call. 

[0035](A 2nd embodiment) Drawing 5 is a figure showing a 2nd embodiment that added the time restriction at 
the time of choosing a large cell base station as processing of a 1st embodiment preferentially. 
[0036]Namely, when the receiving level of the base station under connection is supervised and a receiving level 
becomes below a threshold, After the usual base station connection processing (Step 200,202,204) which 
chooses the best base station of a receiving level, after starting a timer (Step 206), receiving level surveillance is 
started at Step 208. When the signal from the base station under connection becomes below a predetermined 



value at Step 210, a timer is stopped and timer counted value is detected (Step 212). 

[0037]And it judges whether it is below the time when it decided on this counted time, and when it is more than 
the time when count time was decided, the usual base station connection processing is continued (Step 216). 
[0038]When it is below the time when it decided on the counted time. It assumes that the handover has 
happened frequently, and when it awaited at Step 218 further and has recognized that it is the mode, large cell 
priority connection processing in which it explained by a 1st embodiment of drawing 2 is carried out (the same 
processing as Step 104 to the step 118 of drawin g 2). 

[0039](A 3rd embodiment) base station connection processing of the former [ drawing 6 ] — in addition, the 
number of times of the decided handover within a time is detected, and if it is more than prescribed frequency, 
the example which judges that the handover is performed frequently and chooses a large cell base station 
preferentially is shown. 

[0040]A timer is started, when the receiving level of the base station under connection is supervised and a 
receiving level specifically becomes below a threshold (Step 300,302,304). And the usual base station connection 
processing (Step 306) which chooses the best base station of a receiving level is performed. Whenever it carries 
out this connection processing, the number of times of base station connection is counted (Step 308), and Steps 
302-308 are repeated until it exceeds predetermined time with timer count time. 

[0041 ]A timer will be reset if it becomes predetermined time with timer count time (Steps 310 and 312). at this 
time, when the counted number of times of base station connection became prescribed frequency, receiving 
level surveillance was performed, and a 1st embodiment of draw ing 2 explained — it awaits and large cell base 
station priority connection processing at the time is performed (the same processing as Step 100 to the step 
1 1 8 of draw ing 2). 
[0042] 

[Effect of the Invention]In the mobile communication terminal equipment with which this invention is used for the 
mobile communication system with which a large cell base station and a small cell base station are intermingled, 
Because it will give priority to and try connection with a large cell base station among base stations other than 
the base station under said connection if the quality of the input signal from the base station under connection 
gets worse than a predetermined value, and awaits and detects that it is a state. It becomes possible to await 
and to reduce the base station connection processing frequency at the time as much as possible, and the 
consumed electric current can be stopped and the good mobile communication terminal equipment of cell rice 
cake can be provided. 

[0043]moreover — awaiting in this invention — except the time — for example, the time of a telephone call — a 
large cell and a small cell — it is considered as processing linked to the good base station of the related best 
receiving quality. By this, it awaits, sometimes, current consumption is held down, and the effect that the stable 
telephone speech quality is securable is acquired at the time of a telephone call. 
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